i3o                          THEORY OF OPTICS
in the medium surrounding P are spherical. If the rays are to be homocentrically focussed at P' by means of refraction by a lens, the wave surfaces must after passage through the lens be concentric spherical surfaces with their centre at P'.
Since the rays are the normals to the Avave surfaces, the law of Malus follows at once from the wave theory, because reflections and refractions can have no other effect than to deform in some way the wave surfaces.
3. Fresnel's Mirrors. — From the standpoint of the wave theory interference phenomena are explained simply by the principle of the superposition of simultaneous values of the quantity s. Thus if a source Ql produces at a point P a disturbance
....    (6) while a source <22 produces at the same point a disturbance
^=.4, sin 2*-,     ....    (7)
then, by the principle of superposition, which is applicable provided the rays passing from Ql and <22 to P have a small inclination to one another,* the resultant disturbance is
Now this sum may be put into the form
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s = A sm^27r-= — o 1,.....(9)
by setting
r                      r    ~\
A cos <S = A* cos 2n~ 4- An cos 27t^.
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A sin 8 = A, sin 2^ 4- A9 sin 2^^,
A                            A       J
* That this limitation is necessary will be evident from a later discussion in which it will be proved that s is a. directed quantity, i.e. a vector. not so conclusive as to make it superfluous to place the fundamental laws of geometrical optics upon a more rigorous analytical basis. The first question to be answered is this: If light and sound are both wave motions why is there a difference in the laws of their propagation ? This question will be answered in the next chapter.
